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Actporpad MexknyiaHeTHON COJHEUHOU CTe-
peockonuueckoii o6cepparopuu (MCCO) ycra-
HaBJIMBaeTCA Ha O0PTY KOCMUYECKOTO ammapara u
mpegHasHAUeH AJIsA PellleHusa 3aJad acCTPOMETPUH,
HeOeCcHOl MeXaHUKHU, aCTPO(PU3UKU U 3BE3THOI
aCTPOHOMMUH II0 IporpaMmam (PpyHIaMeHTaJIbHBIX
HCCJeNOBaHU B majabHeM Kocmoce. O0beKkTamMu
HabsromeHnsa acTporpada ABIAIOTCA 3BE3[IbI, BHE-
rajakTuueckue o0beKThl 1 Bce Teaa CoHeuUHOM
cucTeMbl, 3a uckaouenueMm CouHita. Pasauuubie
aTaIbl pa3paboTKU PaCCMOTPEHHI B cTaThax [1, 2].
Croenmudura pacuera OINTUYECKON CHCTEMBI aCTPO-
rpada ussnoskeHa B [3, 4].

Onruueckad cxeMa Iprbopa IOCTPoeHa Ha OCHO-
B€ TPEX3ePKaJbHOIl CHCTEMBI C IPOMEKYTOUHBIM
n300paskeHneM MeKIY BTOPBIM U TPEThUM 3epKa-
JIaMH ¥ MOJKeT OBITh NCIIOJIHEHA B IBYX BapUaHTaX,
mpeAcTaBJIeHHBIX Ha puc. 1.

PaccmoTpuM 3amiuTy OT IIOCTOPOHHETO MBJY-
yeHU IJA TpeX BapWaHTOB TeJecKOIIoB: 1) mBa
TeJIECKOIIa BBIIIOJIHEHBI II0 CXeMaM, IMOKa3aHHbBIM
Ha puc. la u 16, ¥ ©UMeIOT cJIeAyIOINe ONITUYECKUe
xXapakTepucTuKu: PorycHoe paccrosuue 10 M, ot-
HocuTesbHOE oTBepcTue 1/10, yriaoBoe moJie B Ipo-
CTPaHCTBe ITpeaMeTOB 1°; 2) TeJIeCKOII BLITOJTHEH 0
cxeMe puc. 16 ¢ IPOMeKyTOUHBIM M300pasKeHueM
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mepen TJIaBHBIM 3ePKAJIOM U UMEeT CJeAYIoIue
xapakTepucTuku: GporycHoe paccroaunue 20 m,
oTHOcuTeabHOe orBepcTue 1/20, yriioBoe moJje B
npocTpaHcTBe mpeameTroB 1°. B mocienunem cayuae
BCJIeACTBYE OOJIBIIIOTO 3aJHEr0 OTPe3Ka IJIS YMEHb-
meHnsa rabapuToB I1eJIecO00Pa3HO BBECTH TOTOJTHM -
TeJIbHBIE TIJIOCKHUE 3epKaJia 6 (Ha puc. 1 B KauecTBe
IpuMepa MoKa3aHo OJHO 3epKaJIo 6).

Opranusanus 3al{UThl OT IOCTOPOHHEro CBe-
Ta B JBYX3€PKaJbHBIX CHCTEMAaX paccMOTpeHa
B paborax [5, 6]. Ha puc. 2 npuBeseHa cucreMma
Puun—-KpeTbeHa c onTUYECKUMU XapaKTePUCTUKA-
MU, COBIIAAAIONIMMHU C TapaMeTpPaMu MePBBIX ABYX
TesieckonoB. [lokasaH xof Jgyueii pabouero myJka,
magaiollero Ha IJIaBHOE 3ePKaJio IOJ II0JIEBHIM
yriioMm —o. “IlapasuTHblit” Iy4, TPOXOASAIITANA MUMO
BTOPOrO 3epKaJja uepe3 OTBEePCTHE B IVIABHOM 3ep-
KaJjie IpAMO Ha MPUEeMHUK M300pakeHnsd, ITOKa3aH
MITPUXOBOU JUHUEH.

7151 cpe3aHus ITOCTOPOHHET0 N3JIYUYeHUs B CUCTe-
max Puun—KpeTbeHa ycTaHaBIMBAIOTCA BHYTPEH-
Hue 6geaansl AA, BB u Buemusaa 6aerga CC. Kax
BUIHO 13 PUC. 2, BBeAeHue 0eHabl AA CUJIBHO yBe-
JUYMBaET SKpPaHUPOBaHUE CUCTEMBI. PaccMoTpum
YacTO BCTpeUaloNuiica BapuaHT, KOTIa B CCTEME
OTCYTCTBYeT BUHBLETHPOBAHUE, IJISI UCIIPABICHUI
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Puc. 1. [IBa BapuanTa ((a) u (6)) MCIOTHEHNA TPEX3EPKAJBHOI CUCTEMBI C TPOMEKYTOUHBIM M300pakeHneM
mmocJjie BTOPOro 3epKasia (MOosiCHeHUs B TeKcTe). I — mepBoe 3epKajio, 2 — BTOPOe 3epKaJio, 3 — TpeTbe 3epKaJo,
4 — I0CKOe 3ePKaJIo BOJIM3H IIJIOCKOCTH IIPOMEXKYTOUHOT0 M300pakeHus, 5 — HOMOJIHUTeNbHAA fuadparma, 6 —
JOTIOJHUTEIbHOE IJIOCKOE 3ePKAJIO B IPOCTPAHCTBE U300pakeHu i, 7 — MJIOCKOCTh N300pasKeHus.

Puc. 2. [Ipyxsepranbaas cucrema Puun—Kpernena
¢ 3aIUTHBIMY OJieHAaMu. I — mepBoe 3epKajo, 2 —
BTOPOE 3ePKAaJjo, 3 — MJIOCKOCTh N300paKeHns.

acTUTMaTU3Ma UCIOJIb30BaH a)OKAIbHBIN KOMIIEH-
caTop, a 3a CUeT paBeHCTBa PAAUYCOB KPUBU3HBI
3epKaJl ycTpaHeHa KpUBU3HA mM300pakeHus. [1pu
MUHAMAJIBbHOM JIJIsI 9TOI'0 CJIyYasi SKPAaHUPOBAHUU
o aguameTpy, paBaoMm 1 = 0,5, qiuHa BHelIHeH
o6seransl CC cocTaBiisieT HECKOJIBKO METPOB.
3amuTa IJI0CKOCTH N300PpaKe s OT IOCTOPOH-
HeTO0 CBeTa B TPeX3epPKaJbHBIX cucTeMax 6e3 mpoMe-
JKYTOUHOT'0 1300pasKeHns paccMaTprBaach B pabo-
Tax [7, 8]. B HUX IpeiosKeH MOAX0 K OPraHu3aluu
CHUCTEeMbI 3aIUThl IPUEeMHHUKA OT “IIapasuTHOro0”
M3JIyUYEeHUA B MHOT03€PKAJIbHBIX CHCTEMAX.
W3yuuM 3a11iuTy OT 3aCBETOK B TPEX3€PKAJTBHBIX
CHCTeMaX C IPOMEKYTOUHBIM N300 parkeHIeM MeK Iy
BTOPBIM U TPETHUM 3epKasamu. O6paTuMcsa cHaUaIa
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K BapMaHTY C PACIIOJOKEHUEeM IIPOMEIKYTOUHOTO
u300pasKkeHus 3a IIEPBLIM 3epKajoM. B aToii cucTe-
Me Ha IIJIOCKOCTh IPUEeMHUKAa MOYKeT IIOMacThb CBeT,
TIPOIIIEAIINI Yepe3 OTBEPCTHE B IIJIOCKOM 3epKaJje
U OTPa’KeHHBIN TOJBKO OT TPEeThero 3epkasa. Ha
puc. 1 Taxoi 1yd IOKas3aH MITPUXOBOM JUHUET.
Hna paccmoTpeHusa paboThl 3aITUTHBIX OJIEH]
BOCITOJIb3YEeMCS METOZOM, IPeAJ0KeHHBIM B pado-
Tax [7, 8]. Cupoemupyem B OIHO ITPOCTPAHCTBO, Ha-
IpuMep B IPOCTPAHCTBO IPEeAMETOB, M300paKeHIA
BCEX 3epKaJI, ruadparm 1 mJI0CKOCTU IPUEMHUKA.
ITocKoJbKY B TaHHOM CJIyuae PacCesHHBIN CBET
OTpasKaeTcs TOJHLKO OT TPEeThero 3epkajia, HaligeM
IOJIOJKEeHNe M300pakKeHnid BCeX 3JIEMEHTOB B IIPO-
CTPAHCTBE IIPEMETOB TpeThero 3epkana. Ompene-
JINM pa3Mephl ¥ PACIIONIOKEeHe N300 paKeH U IPu-
eMHUKa U IIJIOCKOTO 3epPKajia ¢ OTBEPCTUEM Uepes
TpeThe 3ePKaJio B 00PaTHOM XOJe Jydeii.
Pacmoso:xenure orBepcTuil, 9KPaHOB U UX H30-
OpaskeHHUII B IIPOCTPAHCTBE IIPEIMETOB TPEThEero
3epKaJjia B mepBoM BapuaHTe (puc. 1a) UCTIOTHEHUA
actporpada mpeacTaBaeHo Ha puc. 3. [locTopoHHMHA
CBeT MOXKEeT ITPOMTH TOJIbKO Uepes3 OTBEPCTHE B IJIaB-
HOM 3epkKaJe I. Bropoe sepkayo 2 aBiseTcsa sKpa-
HOM Ha Iy TH IOCTOPOHHEro uaayuenus. IlmockocTs
IpeaMeTOB IJISA TPEeThero 3epKaja 3 coBIagaeT C
OTBePCTHEM B HAKJIOHHOM ILJTOCKOM 3epKaJe 4. Camo
TpeThbe 3epPKajio 3 MpeacTaBasaeT co00il OTBepCTHIE
I “mapasuTHoro” uaayudenusa. VzobpaskeHue
5 IJIOCKOTO 3epKaJjia B 00paTHOM XOjie Jyueii uepes
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TPeThe 3ePKAaJIO TaKsKe ABJSETCS OTBEPCTUEM [IJIs
IIOCTOPOHHETO cBeTa. B aTOoM ciayuae oTBepcTue B
ILJIOCKOM 3epKaJie BBITIOJHAET (DYHKITNIO 9KpaHa A4
“mapasuTHBIX” JyUeil.

Ha myiocKocTh MpueMHUKA MOJKET IIONAacTh II0-
CTOPOHHUIA CBET, TIOKAa3aHHbIH Ha puc. 1 IITPUXOBOH
auHnei. “IlapasuTHbie” JIyUYX IIPOXOAAT BBIIIIE BTO-
poro 3epkaJia, uepes OTBEPCTHE B IIEPBOM 3epKaJe,
Jlajiee Uuepes OTBEPCTUE B IIJIOCKOM 3ePKaJie U IOCJIe
OTPaKEHU OT TPETHETO 3ePKaJIa MOMafaloT Ha IIPU-
€MHUK. ITH JIYUYU MOTJIN ObI OBITH Cpe3aHbI fuadpar-
MOIi, YCTAHOBJIEHHOII Ha MeCcTe BXOJHOTO 3pauKa
TpeThero sepkasia. OMHAKO 110 KOHCTPYKTUBHBIM
CO00pasKeHUAM 3TOTO cJleIaTh HeBO3MOKHO. Ho mo-
CKOJIbKY BBIXO/IHOI 3paUOK HAXOJUTCSA BOJIMBHU ILJIO-
CKOT'0 3epKaJjia C OTBEPCTUEM, OCOOBIX TPYAHOCTEMH ¢
3aIIUTOM OT IIOCTOPOHHETO CBETA HE BOBHUKAET.

JJ15 TOTO UTOOBI ITOJTHOCTHIO BAIIIUTUTE ILJIOCKOCTH
MIPUEeMHUKA OT IOCTOPOHHErO CBeTa, Heo0XO0AUMO
cpesaTh JyY, IPOXOAAINUE uepes Kpas nuadparm 4
u 5. (OHn nmokasaH Ha puc. 3 MITPUXOBOH tuHMeir). Ha
cpesaHue 3TOTO JIyda MOMKHO IOBJIUATE, BHITIOJIHAA
ciaenyoIue TpeOOBaHMA:

1) nmameTp OTBEPCTUA B IJOCKOM 3epKaje
(3eprayio 4 Ha puc. 1a) He TOJKeH UMETh Pa3MepPhl
0oJIbIlIe, UeM HeOOXOAMMO [IJId IIPONyCKaHus pado-
YUX MYYKOB;

2) muaMeTp OTBEPCTHUA B IIEPBOM 3epKaJie (3epKa-
Jgo I Ha puc. la) TakKe He IOJIKEH OBITH OOJIbIIIE
PacueTHOTO AJA HNPOXOKIEHUsA pabouero myuxa
ay4deii;

3) pasmepsI ILJIOCKOTO0 3epKaJa 4 He JOJIKHbBI ObITH
00JIbITIe HEOOXOAUMBIX JJIA IPOTMYyCKAHUA JIydeid,
CO3JaI0INX U300pasKeHme.

OcranpHbIe “napas3uTHBIE” JIy4YU OYOYT UMETh
0dJbIKe yribl MafeHus, 1 IO3TOMY UX He IPOILy-
CTHUT BTOPOE 3ePKaJIo.

Eciu npu BBIMOJHEHUN BCEX IIEPEUUCIEHHBIX
BBIIIIE TPeOOBAHUI CBET OIAZAET Ha TPEThe 3epKa-
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Puc. 3. Pacmojioxxenne 0TBEPCTU, S9KPAHOB U UX
1300paKeHni B IPOCTPAHCTBE IIPEeIMETOB TPETHETO
3epKaJjia B IePBOM BapHaHTe MCIIOJHEHUS acTpo-
rpada. I — mepBoe 3epKaJjo, 2 — BTOPOe 3epPKaJio,
3 — TpeThbe 3epKaJio, 4 — MJIOCKOCTD IPEeIMETOB IJIA
TPEeThero 3epkaja, 5 — n3obdpakeHue MIOCKOr0
3epKaJjia TPeThbUM 3€PKaJIOM B 00paTHOM XOJe JIy-
yeii, 6 — BXOAHOI 3pavyoK JJId TPeThero 3epKaJia.
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JI0, TOT[a HYXHO IOCTABUTH Y BTOPOTO 3epKaJa
IOMOJHUTENbHYIO OJIeHIY, KOTOPAsA IIO3BOJUT
3aITUTUTH IIJIOCKOCTh MPUEeMHHUKA. DKPAaHUPOBAHTE
B 9TOM cJiyyae yBeJINUYNBaAeTCsI HEe3HAUUTEJIbHO U
BCe PaBHO OCTAeTCs MeHbIIIe, YeM B cucTeMe Puun—
Kperwvena. [auHHOI GJIeHABI y TJIABHOTO 3epKaJjia
He TpebyeTcs.

Mo:keT BOBHUKHYTH BOIIPOC, a He IOIIaeT I Ha
TIJIOCKOCTH U300paskeH1 s IOCTOPOHHEee U3JTyUeHe,
OTPasKeHHOE OT TPETHETO 3ePKajia, IPOIIeIIee ue-
pes OTBePCTHE B IIJIOCKOM 3epKaJie, OTPasKeHHOE OT
BTOPOTO 3epKaJjia, M CHOBA OTPAKE€HHOE OT TPETHETO
s3eprajia (puc. 4)? OmacHbBIH Jyd IPOXOAUT Uepes
Kpasa guadparmel 4 ¥ 9KpaHa 5 U IIOKas3aH Ha Puc. 3
CILIOINHON JuHMel. Kak BUIHO M3 PHUCYHKa, BCe
TIOCTOPOHHUE JIYUU CPEe3al0TCs BTOPHIM 3epPKaJJIOM
KaK d9KPaHOM.

Bo BTOpOM BapuaHTe ucmoJHeHusa (puc. 10),
Korja IIPOMEeKYTOUHOe M300parkeHre HaXOIUTCs
mmepes IepBbIM 3€PKAJIOM, OIIACHBIM SBJISIETCS CBET,
TOTIaBIINI HA IIJIOCKOEe 3ePKaJio, 3aTeM Ha TPeThe
3epPKaJio 1 MOCJie OTPAKEHU OT HEeTo Ha TPUEeMHUK
uszobpakenua. Ha puc. 16 Tako#l ayu moxKasaH
IITPUXOBOM JTUHUEH.

IIepereceM B IPOCTPAHCTBO IIPEIMETOB TPETHETO
3epKaJia n300pakeHue IJIOCKOCTU IPUEMHUKA U
IOTOJIHUTENbHYIO nuadparmy 5 (puc. 16), pacmoso-
JKEeHHYIO BHE X0/a JIyueil MeKIy IMePBHIM U BTOPBIM
deprasamu. Kak moxkasaHo Ha puc. 5, BTopoe 3ep-
KaJio I urpaeT poJib SKpaHa s “rapasuTHOro” us-
ayuenus. Ilmockoe 3epkasio 2 pacoio:KeHo BOJI3u
WJIV COBIIA/IAET C IIPEeAMETHOM IIJIOCKOCTHIO TPETHET0
sepraJsia 3. MzobpaskeHne NOIOJHUTEABHON Aua-
dparmbl 4 ABIAETCSI OTBEPCTHEM [IJISI IIOCTOPOHHETO
U3JIyUYeHUsd.

OmnacHblil Jyu (Ha puc. 5 MOKas3aH IITPUXOBOMN
JUHUEH) IPOXOIUT uepes Kpasd IIJIOCKOTo 3epKaJja 2
u sKpana I (BTopoe 3epkaJo). Bece “mapasurubie”
JIy4u ¢ OCJIBINNME yIJIAMU IIaJeHusa OyoyT Oecpe-
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Puc. 4. Xop “napasuTHOro” 1ydya ¢ MHOTOKPATHBIM
oTpakeHueM. 1 — mepBoe 3epKajio, 2 — BTOpoe
3epKaJIo, 3 — TpeThe 3ePKaJIo, 4 — IJIIOCKOe 3ePKAJIO
BOJIM3U MJIOCKOCTU ITPOMEKYTOUHOI0 nM300pake-
HUs, 5 — IUIOCKOCTh IPUEMHUKA N300paKeHs.
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Puc. 5. CucTema 3aIuTh OT IOCTOPOHHETO U3JIY-
YEHUsI BO BTOPOM BaPUAHTE UCIIOJTHEHUSI aCTPOrpa-
da. I — BTOpOE 3epKaJo KaK 9KpaH, 2 — IJIOCKOe
3€pPKAaJIo, COBIIAAOIIee C ILJIOCKOCTHIO IPEIMETOB
IJIsT TPEThero 3epKajia, 3 — TpeTbe 3epKajo, 4 —
uszobparkeHune AOMOJHUTEJIbHON auadparmsl,
IePEeHEeCEeHHOEe B IIPOCTPAHCTBO IIPEMETOB TPETHETO
3epKaJa.

IISATCTBEHHO IIOMAJaTh HA IIJIOCKOCTb MPUEMHUKA.
g cpesaHud 9TUX JIyUyell CTaBUTCA JOMIOJIHU-
TenbHaA guadparma (Ha puc. 1 gmadparma 5, Ha
puc. 5 nuadpparma 4). Kpas 6xeun 2, 4 u sxpana 1
JIOJIKHBI HAXOAUTHCA HA OTHOY IpaMoii. [luamerp
IOIIOJTHUTEJIbHOU AuadparMel 4 onpeneaseTcsa us
OCHOBHOT0 X0/ia pabouux jgyueii. Ecau sra guagdpar-
Ma He ITOJTHOCTBIO Cpe3aeT ITOCTOPOHHUH CBET, TOTAA
HYKHO YBeJINUYUBATH AUAMETP OJIEHILI ¥ BTOPOTO
3epkasia (sxpaH I Ha puc. 5), HO 3TO yBeJIUUEHUE
He3HAUYUTEeJbHOE.

PaccmoTpum cucteMy 3alllUThl IPUEMHUKA OT
3aCBETOK B TEJIECKOIIE C [OMOJHUTEIbHBIMU IIJIOCKH-
MU 3epKajiaMu, nMerIneM (GOKYCHOE PACCTOAHUE
20 M, oTHOCUTesnbHOE OoTBepcTue 1/20, yriaosoe
TmoJjie B IpoCcTpaHCcTBe IpeaMeToB 1°. VI3BecTHO, UTO
YMeHbIIIeHIe OTHOCUTEJIHLHOTO OTBEPCTHU S YCIOKHA-
eT 3alUTY OT IIOCTOPOHHEro cBeTa. Pacmooikenne
SKPAHOB ¥ OTBEPCTUI B IIPOCTPAHCTBE IIPEIMETOB
TPEeThero 3epkKaja UAeHTUUYHO ITOKA3aHHOMY Ha
puc. 5. [lomomHUTEIbHOE IIJIOCKOE 3€PKAaJIO B IIPO-
CTPaHCTBe M300paKeHUU PaCIOJ0KeHO BOJIU3U
BBIXOJHOTO 3payKa CHCTEMbl U B JaHHOI cXeMe
BBIMIOJIHSET POJIb peaabHOU auadparmsel 5 (puc. 1).
9ra auadparma mo3BOJIAET MOJHOCTHIO YCTPAHUTD
“IrapasuTHBIN” CBeT JasKe IIPU MAaJbIX 3HAUEHUAX
OTHOCHUTEJIBHOTO OTBEPCTHUSI.

IIpuBeneHHbIe pacueThl BLITIOJHEHBI B HapaKCH-
anbHOU obaacTtu. ITocsie omrpegeeHnsA BceX 3aIuT-

HBIX 0JI€H] He00XOMMO BBIIIOJHUTH KOHTPOJIbHBIHA
pacueT peaJbHBIX Jy4uYell M NMPU HEOOXOAUMOCTH
BHECTHU YTOUHEHUS.

B Tpexs3epKaJIbHBIX CHCTEMAaX C IMPOMEKYTOU-
HBIM M300pakeHreM II0CJie BTOPOTO 3epKaJja BbI-
XOJHOM 3PAUOK SIBJIAETCS NEMCTBUTEIbHBLIM, X 3TO
00CTOATEJILCTBO 3HAUNTEIHHO 00JIeryaeT 3alllUTy
IJIOCKOCTH IMPUEMHHKA OT IOCTOPOHHIX 3aCBETOK
0e3 yBeJINUeHN s SKPAHUPOBAHU S, UTO IIPEACTABIISET
60JIBIITOE TTPENMYIIIECTBO II0 CPABHEHUIO C CUCTeMA-
mu Puun—Kperberna. K 7ocTonHCTBAM 9THX CHCTEM
OTHOCHUTCS TaKiKe OTCYTCTBHE AJNHHON OJEHIBI Y
IepBOTO 3epKaJa.
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